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s understood only by intuition. A much more thorough and_scien-
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The need tor creative thought and action in every field
of‘human endcavor is universally recognized: the search for
means of teaching creative thinking is widespread. Any article
or book purporting to impart the secrets of" creatLVe teaching
is eaperly read and discussed. Unfortunately, it is impossible
to teach a particular process if the nature of that process Ais
rific approach must be undertaken if the creative.process is
to be comprehended. This study attempted to make a beginning'

in this direction, by applying the information- processing tech-

[1{lc

Aruitoxt provided by Eic:

@

niques derived from gestalt psychology to the assessment of s
creative ahility in college music majors.

Previous Research:

2

Although there is.a vast amount of previous research in

the field of creatLVity, results have been somewhat vague SO

~ <.

far as ascertaininp the cognitive processes involved in a '_Ln
particular act which may be termed creative. J. p. Gu11ford
was one of the first psyhologists to concern himself Wlth crea~
tiviny as brocess, rather'than as product or as persony }fef'
characteristics of an individual cqonpsidered to be creative.

[

In His research,.much of it in developing tests of various -

&
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Kinds ofﬂéptitddcs, including:. thlﬂklﬂﬂ and réasoning abilities,
creative-thinkine abilities, nlanning abilities and evaluating
abilities, Guilford, has sought to explore every kind of in-
vtcllectual performance. His ntilization of factor arlysis
as a tool to.isolate various.cognitive abilities helpéd lead:
“research in this field away from the pri:..iples of associa-
tionist theory to a new view of the 1nd1v1dual as an "informa-
tion processing organism.' (Guilford, 1956, 1959) This éarly
‘research. led Guilford and his associates to the development,
= L8
of a conplicated "structurefof-intellect""model'of human
thoupht processes. In his-attempts to apply infbrmation theory;
Gu11ford found that what he called the "divergent production
proup of abilities snemed to be the most relevant for creative
thinking. He also noted that the several kinds of fluency,

-~

—~—~——-———£lex1bilLty_and_elaboratlon_ahil1ties included in this category

1,

allowed for variations in creative talent assoc1ated w1th
the medium with which the person was working,rwhether visual,
aural, or whatever. Factors isolated along with this "jdeational’

fluency"” included those of sensitivity to problems, flexibility%

of set, ideational novelty,.synthesizing ability; analyzing ’
ability, reorsanizing or re-defining ability, span of ideational )

o
]

_structure, and evaluating ability.

ﬁ Other attempts to isolate-some pure measure.of creativity
- which ‘would be independent of peéneral intelligence (see.Wallach i
and kogan, 1965; Barron, 1955 Getzels and Jackson. l962- wallach,‘
1970) share a strong commonality both in instrumgnte used for “

'asses91ng creativc process and in the results, w1th whac\

ay be
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termed "ideational fluency,” i.2., the ab111ty to’ generate
* _ B f
a larpe mmber of original responses which still fu1f111 par-

¥ ticular requirements (naming uses for bricks, writing titles
S . N ' )
for a 4pory, etc.) being identified as a relatively pure

measure of greativity. In itself, however, ideational fluency,
seems to be a somewhat product-oriented dimension which < .

does not proVide many clues about the nature ofdtne underlying

9

processes accounting for creative behaviors:
Research into cognitive process which utilizes information
.theory appears to be a promising route to. assessment of

crearive process,'because this approach to cognitive process“

has been employed in exploratlons of social attitudes and : Q

&

. ‘impresslon format&on with some success. In the f1e1d of

oo
c

music, information theory has been confined largely to experiments

in_mﬁsicar_aﬁ5T?sts*“but——to—some—ertentrfe—g———tn—studies—of————————
"preference for complex1ty,” Grlffln and Eiseman, 1972) has S

R A» been related to thought_processes. Cognitive process has beenr . | .
| of increasing interest.to researchers inlrecent\years, largely ;
as a result of the work of Jean Piaget, and the renened ' . -
influence of gestalt theory. There 1s strong agreement
~among Plaget (1955), Werner (1948), and Schroder, Drlver
, and btreufert (1967) as to the nature of cognltlve processes..

Werner's orthogenetlc pr1nc1p1e prov1des Ghe most succinct : P

deflnltLuon of these processcs.

e . Kl
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“horever developnent ocours it prooeeds from a

state of. relarlve plohnlltv and lack of dlffer»

LT

entiation to a state of 1ncreasxng dlfferenrla—

tion, articulation, and hierarchic integration.
<

- (Werner, 1957)i-
In order to maintain eoui]ibrium between himself and"the P
env1ronment the 1nd1v1duaI develops 1ncrea31ngly dlffer-

entlaced.and integrated cognltlve structures. In dolng so. he

i ]

gains increased indépendence:  of psycholoéical processes from._f
d1rect physical characteristics, at the same . tlme becomlng
1ncreas1ng1y able to subﬁrdln‘?%;concrets experience to
abstract 1ntegrat1ve principles. As the individual becomes'

more able to differentiate and- integratée his physrcal and |

s

soc1a1 world, he becomes 1ncreasrngly free from hls env1r-

. .
Y 4

onment .

of

These propos1ﬂons are supported in ‘the theory of con-
ceptual development of Harvey‘ %unt and Schreder \1961) as

rwell as Schroder, Driver and Streufert (1967). For them, a

matrix of inter-related concepts serves the cognitive function

. . \'. .' - s""“- J
of providing a system of ordering'through which the-individu&b

can break down and organlze his env1ronment. dlfferentlatlng

¢

_and. lntegrarlng it into its many psychologlcal ‘facets. Dif-

»

ferenrlatlon and 1ntegratlon are v1ewed, as they are by Werner'
(1957) and’ Langer (1969), as the spychologlcal process

a

or act1v1ty Wthh enables che 1nd1v1dua1 to galn greater

.»>.‘ . ) .' - ’ .‘ SQ
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- freecgom from perceptual constraints, as detemined by the

level of concreteness or abstractness of a given individual -~ e

- [

. -~
o, conceptual system., : . Fl
. Purpose: ) _ : ' v N
s " In keeping with the established nved for research in
c . ’ ld

this area, the purpose of the investipation was two-fold:
4 ' L3 3 . - :; -
_ (1) to determine if there are creative processes that are

independent of intelligence: and (2) if so, td provide a.
- 2 ’ . N * . w ‘ .
description of these processes. . : _ ' : .

Procedures: . ' . S o E

; ' . - . e
P

The subjects taking part in the studyiwere a randomly

selected group of 52 f1rst year and 50 advanced mus1c maJors

enrolled at’ two colleges in Vlrglnla. The subJects were

-

< placed in the cate8011es of the 2 x2x2 factorlal deslgn i L

‘by high or,low 19, flrsteyear or advanced level,gf_studyi_and”wwxﬂmm_;

by high er low scores on the ideational fluency measures of

.

the test battery.

L @ .,
An or1g1nal battery of measures was admlnlstered to each

‘\./’lu

subject_1nd1v1dually. All d;rections’and explanations_were”l,'
.- presented on audio tape. .o assure that no restriction of _

‘time allcwed for a given task was implied the suﬁﬁect was

a

.~ directed. to turn off the tape after each request for responses, oo

'
o

both in. the 1deatlonal fluency measures and in the process = - .
< ° ° measures, and to take-as mich time as he deSLred-to make o B

e resgdnses before turning on the tape and proceeding to the
e “, . . v i .. . o :

- . 3

- " . .
. . . - . . .
. . . T ) N - e . E] : . .
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next stimulus. This procedure was repsated for-each of the
‘ o . . :
. o .

four ideational fluency measures, the five 1iStening measures.

B - . . “ . g ' . Chd
(for differentiation and discrimination) and.the two compo-

- sition (integration) measures. Responses were written on

sheets of 1ined:paper provided; the subject's name appeared

~

only on the outer envelope and-.not on, any-of the response.
sheets.

The stimulus materials-for'thegideational fluency tasks )

- were based on the .work of Guilford (1960), Torrance (1966a,

- Y

1966b, 19660) et af\ The Flrst task requ1red the generatlon
-.of a 118t of unusual uses for the metronome and the second

.unnsual drwlmcatlons for the subject S mu31ca1_tra1n1ng.

@
¢

For the third task, the éubject waé directed to listen .to the

piece of" mu31c on the tape,mand then to write as ﬁany titles as .

possible approprlate to this compOSLtlon. " The stlmulus p1ece -

"of three musical examples;, Thg sub ject was asked tb listen

to the'first grbup'of three exaﬁples,.then to’stop the'tape

of music was @n‘0b3cure-”Pre1ude' wrtten by’ Czerny. and 1s

-

so vague in style and form that v1rtua11y any t1t1e mlght be

-

deemed approprlate. ' The f1na1 task 1n this group'was one

taken direetly from the Guilford @easuresé;the iisting of
: 3 Tt . < -
"round things.” e '

o -

’ . “

. The process variables were assesSed by means of five .sets

*

and to write down which two of the three he thought were

* [

the most similar, piving explicit reasons for hlS choices."’

K

1
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lt was stressed thar there was no one "correct” answer to

this task and that the reasons for the choices made were,very

impor Fante -:1n, eaci. set'of eYﬂmpleﬁ, played on the piano by

the OtherenLor. certain dlmen51ons were held constant and. CC °
others changed. For example, in the first set tempo varled :

vy Lo
from fast to slow to moderate in the three examples. rhythm

’

was cotted in the first and third’ examples and even in the E

second- harmgny was minor in the f1rst and thirad, and major .

. “ jn the second; dynamic level was changed from P to E to MF; oo*

S

and the tonic base from'C to G to E.- Since thé subjeet had

to remember what had transpired in one example while listening -

.

to the nc\t, the 1nd1v1dual examples were kept qu1te short.

e

The final two tasks were compoSLtlons constructed from

’

‘visual stimuli: the first a thematlc of a3 pentaton1c seale

and the second a brief rhythmic pattern. The subJect was.:

L ' directed to wrrte a'brief composition employing the stimulus T

_"in some manner." A ; :
--§gor1ng. . : ;
- : bcorlng of the protocols was done w1thout the knowledge
of the subJect s name or le‘el of advancement. The four
2 . e e

‘ - lldeatlonal flucncy measures were scored by means . of statisti-

cal 1nfrequency of a glven response. Identlcal or very 81mllar

w —_

o
responses were: grouped, and wrltter‘on file %cards for convenienc_e _

- ] ) '
in dpterminln how many times a partlcular response was made.

I3

The responses whlch were given by only one or two persons .

&

. N .
- ’ : . .
" .
. e .

m———————




"8 "each SUbJeCt for eacﬁ of the flve 11sten1ng measures were

read - somethlng like:

143
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taking rarte thus were riven 11~Por scores proportlonaﬂely”
+ ®

than LhOoP which vore nlven by 9 1qrgor pprcentage of .the

)

subwects. Precedent for thls method of scorlng was found

Y

in the work of Wallach and hopan (1965). nt - T

The scorlng.procedure for thz dependent variables;

-assessed by the’ music 11sten1ng and compos1t10n measures Were

based on the method developed by Schroder, Drlver _and Streu-

fert (1967) .For the purposes of thlS study; the protocols-‘

"~ .

analyzed with each diménsion - 1dent1f1ed by a subJect for a
partlcular measure c0unted' the total number»of d1men510ns

listed formed a measure of dlfferentlatrgn. For example. if

< ¢ o .

the protocol of a glven subJect for a partlcular example

2

¥

\© ' .

3

For II1-A, I thought nos. 2 and 3 were more, similar

-having, been differentiated4by4the-subject.-'

because they are both fairly slow:and both are in
a ;niinor key . s e .
the dimensions of "tempo” and "harmony” wpuld be scored as.

a

In similar fashion, the- d1scr1m1natlon measure was

[

_found in the pratccols. when a subJect made d1st1nct10ns

4
w1Lh1n a glven d1men=10n. For example, if he wrote:

"o+ In II-A. I thought nos. 2 and 3 were more similar
_because they are both fairly slow, but“ne. 2 was

<

slower than no. 2 + .+ & . -

]
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.

.‘. . ‘ -. .‘ ,l :' ) *-‘

) . : . . . <, .
he would then be scored as having discriminated within the - v

c

dimnn‘{on of tempo. A sepaxago scorlng sheet was employed

Sfor eaoh of the five- 11stcn1np measures. w1th dlfferentla- ',

v - -
o

tlon and discrimination scores computed for each measure

- 4

v »

as well as’ tor total differentiation and discrimination

for each SUb]PCt.' . _ . o -

a

Ah integration measure 1is d1ff1cu1t ‘to score obJectlvely

from the protocols for the llstenlng measures, but the compo-

Lo

sltlon measures were 1dea11y suited for this purpose. A

mu31ca1 compos1tlon is, of course, the putting together of

.
%3 a

the varlous dimensions in such a manhner that an 1ntegrated .

whole results. ?he stimuli glven for the comp031tlons 1eft

“ a -

consxderable freedomvfor the “student ‘to ‘display‘his ab111ty.

Tbe lntegrarlon score was determlned by noting how many o S

LS

.dimensions the subJect was able to utllrze in hlS compos1-

o

tion- and the- length durlng whlch he was able to control the
selected dlmens1ons. The student(}ess able to 1ntegrate the

. various d1mensxons into. a meanlngful whole would be ‘likely to

choose fewer d1mens10ns and to manipulate them for a.shorter

.

‘time (l.e., length of compoSLtlon) than the student who was" ;

more‘able to control. the many - facets of a more compllcated and -i,f

SOphlSthath compdsxtlon. A welghted 1ntegratlon score was

2

thus obtained by multlplylng the tot: number of the d1men31ons
3 ,

- a

dlffcrentlated by the number of meagsres of the composition.

-Average scores for number of dimensions, number of measures and

. o

weighted scores,.were also computed. _ —

. . - . . . \ - ’ ' ]

n
-
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Inter-rater rellabliltv was cbtalnod 1or the- dcpendent

r)\ ! .

variab]e scorinp procedures bv having a person other than the

,researcher lndependently score a randomly chosen group of

o g

flftv per cent of the protoc01Svfor each meas:: re.. The re-

w

1atlonsh1p of the two judges on each varjail=> was obtained by

using a Pearson.Product-Moment Correiation. “fhe second Jjudge,
X _ .

EY

1ike the first, was_completeiy unaware of name or 1eVe1 of
» - advancement of any of the sub]ects whose protocols he was

. scoring. lnter <rater re11ab111ty coeff1c1ents were obtalned

for differentiation in listening tasks, .87;. for d1Scr1m1na-\ N
tion in listening tasks, .82; and for integration in nqustcal
e 9 . . i . 1 .
compositions, .99. B R . . . s : o

v
t

The subjects were separated 1nto the varlous categorles

- W a : ~-

R . of the des15n by high or low ideational fluency (”hlgh".

_referred to the mediagn point -or. gbove in the scores for
"average ideational fluency); high Or 1ow IQ (as determiﬁed o

. be the- med1an point in the SAT scores. .and by flrst year or ’

dvanced 1eve1 of education. A multlvarlate analysis of g\

< .

varlance was employed to test the research hypotheses, Wthh
Stated that a d1fference would be found in the dependent varlables
~as a function of the level of 1deatlona1 f;uency, the level

N o of 19, and the level of. advancement.

a

Cell feans for the distribution of subJects in the cate- A\
. ¢ A\
e . %orgesaof the design are shown in table 1, Flrst-year '

K ' students whose scores exhibited high ideational fluency and
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ahlyh intelllgence numbered ll high ideational fluency
scores and hiph intelligenco, s and 1o§ ideational_fluency

.. and low JQ scores, 1%. “1n the advanced level, 19 students

| had high;soeres,ln both }deational Fluency and IQ; 6 ekhibited

high:ideational fluency and low intelligence; 12 had low
i“deatiohal fluency coupled with high IQ scores; and 13 had
low ideational fIUene; scores and low IQ scores.
'Results:, o

\ . . . . “‘ ) 1 23
“g\_ » ' _ The three research hypotheses were tested using a multi-

- variate analysis of Qariahce, while.a‘ﬁhiVariate analysis of
\jyariance was dsed to. test each individual dependent Qariable_
with each independent variable._“For all the multivariate o

jﬁ”, tests of the hypotheses .05 alpha level with the appropriate
T S degrees of freedom was used. B

. The results of the multivariate analysis of variance

are presented in Table 2. As can be observed. no 51gn1f1-
cant 1nteract10ns ‘exist between the independent variables,
‘and so a direct 1nterpretation of each of the hypotheSized
main effeots pan_readily be made. S

The hypothesized difference in the dependent vatiables
as a-funotion of the levol of ideational fluency broved to
‘be statlstically significant, With F of 1.972 and P less |
thaﬁ 030 lhe results of the multivariate analysis of vari-'

,1 . .. ance.as we]l as the results of the univariate F tests of each o

\/”ﬂﬁ 1nd1v1dual dopendent variable are presented in Table 3. As

1 3\ ' L | e - @
. { 4

4




-13-
o,
can be observed from-this table, the integration ﬁeasures
aro'clearly the most sianificant when the individual depend-
ent variables are consideted. The third differentiation'task
and the.thirdddiscrimination task, both with scores derived
fromi the same listenihg measure, are the least sigh;ficant.
For this reason, an additionnal test was made, with this measure
omitted; however, the results were little changed, as shown \
. in Tébie 4o W1th the third 11sten1ng measure deleted, the
multivariate F becomes 2.069, w1th P 1ess than .028, in either
case, there is a clear relationship displayed betweeh the level
of ideational fluency and the process'variables;.
o In the case of the second hypothesis, that there would
~prove to be a difference in the dependent variables as:a' |
function of the 1level of intelligence, thé resultg proved to
- be not significant Statistically, with F of 1,253 3nd P less
thah 255, as shown in Table ‘5. Within the 11m1tations of

. thlS study, intelligence per se does not seem to have a direct

Al

bearing upon the process variaples of,differentiatibn,
discrimination, and inteération.“

The'thirdwhypothesié made, that thefe would be a dif-
ference in the dependent variables as a function df'levellof”
advancement, did brove.to be statistgcally siénificant, as shoyh
in Table 6,"w1th'F‘of 3.701 and P Less.than «001, It is‘ihtefesteg
ing to“nete id examining the univariate tests of signifiqanee

for cach indivigdual dependent var .able, that all of the

Joo 1
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" cesses whlch give a.person the ab111ty to make hlgh ‘sceres

)

-18-
Lidividual tests«of discrimination except the first one were

statistically sipnificant individdallyv. 'As was the case in

s

2

- . . _ . N
the analysis of the effects of level of ideational fluency,
the intepration mzasures proved.to be the most stnsitive of
the process variables.

Conclusions:

Ideational fluency is the measure identified by previous
creativity research-as the one measure ‘which appears to be
independent of_intelligence and thus may'be;considered a pure
measure of creativity. ‘Since the prEéent study shows a ”
significant relatlonshlp between 1deatlonal fluency and the
process variables of dltferentlatlon, dlscrlmlnatlon and 'ﬁ

intepration. it would seem that the process varlables are also

. measures of creatlve process.‘ Ideatlonal fluency 1s, by 1ts

© .

.nature, a creatlve'product. The cognltlve process or pro-

("
»\_.\

on tests of . 1deatlona1 fluency, cannot themselves be determlned
" by an examlnatlon of the responses. even though the responses

may be 1dent1t1ed as creutlve . Or. non-creatlve. ~ Since the

process varlables of the present study are hlghly related to

the measures of 1deatlona1 fluency, ‘then the poss1billty is

LI

‘clear that tralnlng 1n these ab111t1es may also increase the

'quallty oE creatlve products of those tralned. S <

The results in th1s study of the examination of the

1

cffects of the lcvcl of ’IQ with the proﬁess variables showed s
( . .

]
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" Integration Task A measure. This task had to do with the

-20- -

’

“ny staristical sipnificance. 7This finding reinforces the

results of® the previous research in the field of creativity

2

~which isolated ideational fluency as an orthogonal factor

from intelligence. In examining the univariate F tests for
the relationship of IQ and thé individual process variables,

. . : . _
theggnly one which was statistitally significant was the >

z

[

exact number of measures employed in the first composition
wrltten (i.c., the length of the comp031tlon) Since this

task is hlghly related to skill, this fact mlght exp1a1n

the reLatlonshlp, but it 1s.1nterest1ng to note that the

other composition, Integration Task B measure, is not sig-

nificant ’and, in neither conpesition measure is the number

of dlmeﬂSlonS employed 31gn1f1cant°w1th level of’ achlevement.

The process variables, like ideational fluency, are apparently

meaéuring some quality other than ihtélligence or level of

&

achievement alone.

The level of advancement, flrst year or advanced students.
o

was SLanitlcant w1th the process varlables. w1th P less than

.001. Only five of the fourteen 1nd1v1dua1 process var1ab1es

L

were-not SLgnlflcant when conSLdered alone w1th the 1eve1 of

M 5

Tadvancement. \pparently. the eourses whlch the advanced

students have had have greatly 1ncreased the abillty of these

-

BStudpnts to dlfterentlate, discriminate and Lntegrate stimuli.

Sinee,these COUrses, particularly those in music theory,

.
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their life's work, not only in the field of music, but

1
~)
—
‘
(S

- ¢

obviously are supblying traininﬁ in differentiétion,.dis~_'
criminatidn, and LntnuraCLon OL-Stlﬂull, the hlgh degree of
signifiéance between these varlables and the level of
advancpment is entlrelv to be expected.

lhe 51gn1E1caﬂt relatlonsnlps es;abllshed between tra~
- !

dltlonal meastres of creat1v1ty and the process Varlables of

the present study offernany exciting vistas for future lines .-

@®,. ,
[

of inquiry. The implications thatyit mayvbe possible to

train people to be more creative and more productive in

v

glso in practically any field of endeavor, is a particularly _’ .

L

revarding prospect.
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